Assessment of oxidative stress in the spontaneously hypertensive rat brain using electron spin resonance (ESR) imaging and in vivo L-Band ESR.
This study examined the blood brain barrier (BBB)-permeable nitroxyl compound, 3-methoxycarbonyl-2,2,5,5-tetramethylpyrrolidine-1-oxyl (MC-PROXYL), as a spin probe for the assessment of oxidative stress in the brain by electron spin resonance (ESR) imaging and in vivo L-band ESR. Preliminary comparisons were made by ESR imaging of MC-PROXYL in the isolated brains of normal Wistar-Kyoto rats (WKY), spontaneously hypertensive rats (SHR), and stroke prone SHR (SHRSP). The decay of the ESR images of MC-PROXYL in the isolated brains was faster in SHR than in normal WKY, but was only moderate in SHRSP. In addition, the decay rate of MC-PROXYL in the heads of live rats, as measured noninvasively by L-band ESR, was faster in SHR than in WKY, and was slower in SHR than in SHRSP. Taken together, our data suggest that the oxidative stress of SHR is not as high as that in high oxidative stress animal models such as SHRSP. This is the first study to present reconstructed 3D images of the distribution of MC-PROXYL in the isolated SHR brain. The ESR technique employed herein appears to be a powerful tool for evaluating oxidative stress and for detecting the region of oxidative stress in the brain of SHR.